Process-oriented analysis and optimisation of administrative procedures are key prerequisites for successful organisational and technical restructuring of municipal administration in the move to E-Government. Exploitation of the full potential of information and communications technology can only be achieved through structured procedures. An integrated process view, which gives an overview of organisation units, allows appropriate delivery of the administrative transaction to the citizens. This is vital in the context of any attempts at administration modernisation. The high degree of complexity of process models, resulting from the multitude of modelling aims, objects, methods and users, requires both systematic preparation, and a methodical approach to the implementation of process-oriented E-Government projects. Therefore this article provides a procedure model for process-oriented organisation design, with reference to the example of local government building permission procedures in Germany.
Introduction
From the beginning of the 90's, public administration has been confronted by a series of new demands. Society has been transformed by the influence of new technologies. There is a conspicuous trend towards growing individualisation, whereby there are increasing demands by individuals on the state, to provide solutions to a variety of problems. Simultaneously, in the context of national and international competition, efficient and effective state activity and support for entrepreneurial activities in a region or country are becoming an increasingly decisive factor in location decisions. No one has yet succeeded in improving the performance capability of the state, in a manner and degree that is commensurate with the increasing number of responsibilities. A modernisation and performance gap has arisen because of the difference between the volume of work and performance (Budäus and Schwiering 1999) .
For some years, the term, 'electronic government' (E-Government), coined from E-Business, has been universally proposed as a way of closing this gap. It has outgrown the orbit of scientific debate and has increasingly become an object of strategies for modernising administration. The core of E-Government is the execution of administrative processes (Langkabel 2000, p. 6; von Lucke and Reinermann 2000, p. 1) . In order to support the implementation of a process by means of information and communication technology, the following definition has been formulated by Becker, Algermissen and Niehaves (2003) :
Electronic government entails the simplification and implementation of information, communication and transaction processes, in order to achieve, by means of information and communication technology, an administrative service, within and between authorities and, likewise, between authorities and private individuals or companies.
In recent years, many businesses have already initiated and successfully undertaken measures to strengthen the organisation of business processes. At the same time, the academic disciplines of Business Management Studies and Business Information Technology have taken up this issue (Hammer and Champy 1993; Davenport 1993; Earl 1994) . Commensurately, fields such as process modelling, workflow management or process cost calculation demonstrate a deep understanding of theory and have consequently attained a high standard of development.
However the practical application of this knowledge, acquired in the domain of administration, has only occurred to a limited degree. Alongside an insufficient translation of theoretical knowledge into practice, the urgent practical challenges of process management, for example, and the design of procedure models for specific domains, have not so far been adequately taken up by the relevant academic disciplines and conceptualised soundly.
The purpose of this article is to stimulate an improvement in the situation outlined above. Our objective here is the presentation of a procedural model for the implementation of process modelling projects in public administration. Where relevant, these statements are underpinned with evidence from a case study, which modelled the municipal building consent procedures of the Emsdetten city administration. Emsdetten has about 25.000 inhabitants and is one of over 13.000 municipalities in Germany. Due to the administrative structure in Germany (consisting of the federal, state and local level) and the legislation the organisation and the tasks of the municipalities are quite similar throughout the country which makes Emsdetten a representative example.
As an introduction we first provide an overview of related work. The next four sections form the procedure model for process oriented E-Government projects.
In section one we describe how modelling projects in the public administration should be prepared and which modelling methods best suit formulated requirements.
In section two we show how the target environments for modelling projects can be identified. Based on a public service classification scheme we therefore introduce a two-phase procedure comprising the successive application of the portfolio analysis and the profile method.
In section three we describe how we modelled the current situation of the selected building application process in the Emsdetten administration and the weaknesses we identified.
Based on the identified weaknesses we derived improved optimized target processes which are described in section four.
Related Work
Business process modelling and business process reengineering are the dominating topics in the discussion of enterprise modernisation (Harrington 1990; Davenport 1993; Hammer and Champy 1995) .
Several methods, techniques and tools have been developed and implemented to support process oriented reorganisation (Keen 1991; Mayer et al. 1995; Kettinger, Teng and Guha 1997; Scheer 200) .
Modernisation efforts are also undertaken in the area of public administrations (House and Shull 1989) . In recent years, the basic idea of an E-Government vision has emerged, and governments have taken promising steps to deploy E-Government services (Lenk and Traunmueller 2001; Jones 2001; Gronlund 2002; Scherlis and Eisenberg 2003; Chen 2003) . The discussion of public administration modernisation and E-Government is often limited to the provision of online services and public administrations' internet portals (Lenk 1997) . Big steps towards an integrated European E-Government were taken within the eGOV project, funded by the European Commission. Within this project, an integrated platform for online one-stop government was specified, developed, deployed and evaluated. Based on "life-events" the effectiveness, efficiency and quality of public administrations' services were improved (Tambouris 2001; Krenner 2002; Wimmer 2002) . The following procedure model underlined by the case study shows one approach how the optimisation of administration´s processes can be done.
Preparation of Process Modelling
As a rule, comprehensive preparation is essential for process modelling, because, on the one hand, the model design is characterised by a high degree of process complexity and on the other hand, the information model is characterised by a high degree of object complexity. When considering the aim of the modelling ('why' modelling should be done), it is necessary to determine both the object of modelling ('what' should be modelled), and the modelling methods and tools ('how' modelling should be done).
Modelling Objective
The main aims of process modelling according to Rosemann and Schwegmann (2002, p. 58 ) are organisation and application system design (see Table I ). Models for organisational design require a high degree of clarity, whereas models for application system design require a high degree of technical precision (for example, through prepared data models), because of their close relationship to the final implementation. The main purpose of process modelling by the Emsdetten administration was organisation design, in particular, the process-oriented reorganisation of administration processes. An examination of application system design was only considered worthwhile on the basis of organisational process improvements (Raymond, Pare and Bergeron 1995) .
Organisational documentation

Modelling Object
The principal question to be answered in determining the modelling object is whether a total model or a partial model of an object system should be produced.
Because the service portfolio of the Emsdetten city administration consists of more than a thousand individual products, selected key processes were focused.
Modelling Method: Requirements
There are various and diverse model types for modelling (business) processes.
Petri-nets (Jensen 1985) , added-value chain diagrams (Porter 1990 ) and eventdriven process chains (EPC) (van der Aalst 1999), are amongst the best known.
The choice of a model type is influenced mainly by the purpose of the application and the requirements of the model users. Application aims, such as simulation and workflow management, require model types which produce detailed, precise, formally itemised models. Application objectives such as process-oriented reorganisation, which underlay the case study, require less formal models. In this case, clarity is especially important. For a modelling method to meet the requirements of administrative processes, their most salient characteristics need to be considered first (Scheer, Bold and Heib 1996, p. 120 ):
• Information processing functions predominate. Even if actual products are being produced, information processing predominates as the main resource for the public administration is information.
• Business processes are regulated either by law or at least hinge on legal regulations. This frequently leads to inflexibility and long time horizons for change.
• The responsibility for business processes is divided among a number of people, who work only on a small portion of the process "bureaucratically". There is an enormous flow of documents between the individual stages. Because of this decentralised structure it makes the integrated overview of a business process more difficult.
• Citizens must be treated equally, irrespective of origin and assets, because of legislation and its legal implications. A high degree of procedural soundness, stability and comparability must be ensured.
As a consequence of the particular characteristics of administration that have been outlined, there are numerous demands on a modelling method. Because of the large number of people and their different abilities, the model should be readily comprehensible and able to be understood intuitively by lay people. At the same time, one must ensure through formal rules, that various models can be compared.
Modelling Method: Selection
In the case of the Emsdetten city administration, the Event-driven Process Chain (EPC) was selected as a method, because of its high degree of clarity, and its potential for integrated evaluation. The high level of clarity was especially important in the interview phase and during the final presentation of the target processes, where a range of individuals with heterogeneous backgrounds (e.g. mayor or information technology officer) attended. The other advantage was that weaknesses in the processes could easily be identified by analyzing the models.
Also other methods have been evaluated, but rejected. E. g., Added-value chain diagrams are easy to understand but due to a lacking expressiveness they do not allow the description of complex facts. Petri-nets have a high level of inherent complexity which makes even easy facts very difficult to understand.
Modelling Method: Description
The two elements of an EPC are events and functions (cp. Table II ). An EPC describes which events cause which functions and which events are created by which functions. In this manner, only informational objects of various different types can be associated with another. Functions, always after and followed by an event along the control flow, facilitate the transformation of data.
For modelling complex business situations, a simple EPC is insufficient, and must be supplemented by appropriate elements (see Table II ).
Name Symbol Definition
Event
An event constitutes a certain state which can be reacted to with certain functions. Function A function transforms a certain input in a certain output and has a relation to the business objectives of the administration. Connectors
XOR
Connectors describe different kinds of process branchings used in the control flow..
Control flow
The control flow describes the logical and temporal sequence of events and functions.
Position A position is the description of a certain job which can be performed by an employee. Organisational Position
The organisational position describes one element of the overall organisational structure. Document A document is a carrier of optical accessible information.
Application System
An application system is a piece of software supporting a certain function.
Process Interface
The process interface refers to a preceding or succeeding process. Such an EPC is thus referred to as an extended Event-driven Process Chain (eEPC) and was utilized in the Emsdetten administration.
Identification of target environments
Before the first modelling process, relevant problem areas should, first and foremost be identified, classified and then prioritised with respect to financial and personnel resource constraints.
Classification of existing services
A classification scheme is an appropriate way of assisting the structuring of current services, taking into account different perspectives. In the context of the administration domain, the application of an internal and external perspective is provided, to show potential for improvements in administration (greater efficiency) and also for the citizens as customers (improved performance). The degree of interaction between citizens and local government can be a performance criterion.
The following three levels have been widely used (Budäus and Schwiering 1999, p. 155; Boller and Beuchat 2001, p. 56 ):
• Uni-directional information gathering,
• Bi-directional Communication and
• Legally-binding transactions.
The degree of integration is a measure of the efficiency of a service. A hierarchy, for instance, can be structured according to whether a service is performed with media breaks, without media breaks, or is completely automated (a media break is a transfer of information from one medium to another, e.g. electronic media to paper).
If the level of interaction and the degree of integration are combined, a matrix will be obtained, which can be of assistance in categorising and classifying existing services in a municipality (see Figure 1 ).
Figure 1: Classification Scheme for Administration Services
In order to select appropriate services on the basis of classification schemes, a two-phase procedure comprising the successive application of the portfolio method and the profile method is introduced. The main advantage is that, from phase to phase, the number of services considered and the level of precision of the investigation increase through using a rising number of decision-making criteria.
Prioritisation with the Portfolio Analysis
The portfolio analysis is a tool that, at minimal cost, can provide a basic overview of the most important qualitative features of a service and can convey its potential for a modelling project (Francis and Archer 1971) . It is then a question of which dimensions can provide the optimal prioritisation of existing services.
The starting point is that all decisions have to be financially justifiable, because of the high pressure to contain or reduce costs. According to contemporary public management thinking, even if profitability is not an official requirement, local government should still be run along business lines. Because of the incremental costs on the supply side (local government) which decrease with an increased volume of users (citizens and companies), as a corollary, local government should focus on services with high user numbers.
For every service performed on the part of local government, there is a user on the demand side. The demand side extends from individuals to so-called power users (e.g. businesses, associations and other external institutions). It is advisable first to aim for increased efficiency in areas of high usage, as the greatest results can be achieved there. Enhanced quality performance (e.g. with respect to on-line transactions) has the greatest impact on power users, as they require services frequently and therefore experience a particularly clear improvement. Figure 2 shows the portfolio together with some selected services. 
Prioritisation with the Profile Method
Because the portfolio analysis is by no means adequate for a detailed examination of service performance only by two criteria, a prioritisation can be extended with the so-called project profile method (Thoma 1989) . As with the portfolio method, in the case of service performance profiles, accurate results are less important in the context of prioritisation, than the straightforwardness of the application. In contrast to the portfolio method, the profiles give a more precise picture of a service performance, yet they do not provide a complete picture of the available alternatives.
After this step, the number of alternatives should be reduced to fewer than 5 services which allows for a final decision. In case that there is still a need for a more detailed examination of services the value benefit analysis as the most systematic and at the same time costliest method of evaluating alternatives may be applied (Burghardt 1995, p. 38; Litke 1995, p. 144 ).
The Emsdetten city administration followed the two step approach described above. After using the project profile method the council selected the building application process to be the object of further analysis and process modelling.
Modelling of Current Situation and Analysis of Weaknesses
In the process of modelling and analysing the current situation, the "state of play" is captured, analysed and evaluated according to the level of the attainment of the goals pursued. Thus, this modelling promotes administrative transparency and an understanding of specialist issues and problems. It forms a basis for identifying weak points and the interrelated potential improvements.
In terms of the case study, the building consent procedure was analysed and documented in an interview phase that lasted a number of weeks. In Figure 5 , the analysis in the Emsdetten city administration is presented as an example of the current process "receipt and classification". The following characteristics or weaknesses are readily evident from the process models:
• Transferring from one employee to another Before a civil engineer can actually categorise a building application, it has already been at various other departments to review and forward. Although the working times with each are short, each change of worker contributes to a significant increase in the throughput time.
• Many offices participating At least four service departments are involved in even a simple consent procedure. As a rule, the transfer of documents through internal mail from one specialist area to another takes one working day. Because of the linear circulation process, transport times between specialist areas add up to about a week per application.
• Frequent media breaks A series of media breaks occurs during processing. A case in point are the building development plans, which, admittedly are produced electronically for the city development service department, but are only printed out for inspection by other service departments, which delays the process considerably.
Target Modelling and Process Optimisation
To rectify weaknesses, a range of different measures was devised on the basis of target processes derived from the current processes and strategies recommended by the Civic Office Division for Administration Simplification (KGSt 2001, p. 39 ).
• Introduction of building conferences Through the regular meeting of all those involved in making a decision, questions and problems could be discussed directly and to some extent, decisions about applications could be made immediately. This can mean substantial timesaving as the classical linear circulation process is eliminated.
• Introduction of a process manager Behind this idea, is the concept of total specialist processing, already very familiar in business circles. The aim is to eliminate the functional division of processing activities, and to facilitate processing a transaction through to completion. To implement such a mode of operation in an organisation, the employee must be equipped with both the requisite knowledge (technical expertise and administrative know-how) and the necessary skills. As a result, employee motivation is increased, as they accept responsibility both for processing a transaction and for the outcome. Furthermore, an additional customer benefit is that there is only one contact person handling their request.
• Utilisation of the workflow component of the building application One possible way of overcoming the problems outlined above, is to utilise a workflow management system (WfMS) as the base technology for computeraided support of business processes (Becker and Vossen 1996, p. 21) . The specialised application for the consent procedure used by the building authority in Emsdetten contains a workflow component, which had not been fully exploited previously.
By using the workflow functionality more intensively, the system can send automatic statements updating its status (push principle) or the workers can examine the consent process as required (pull principle). The service department can decide case-by-case, whether it wants to request the document and issue an approval or not.
• Introduction of a Geographical Information System A geographical information system (GIS) is a spatially-referenced information system with functions for understanding, updating, manipulating, administrating and analysing geodata as well as the cartographic display of spatiallyreferenced information (Delaney 2001; Burrough and McDonnel 2001) . A range of problem areas can be improved with a GIS. Firstly, media breaks can be reduced, by accessing e. g. a building plan in another service area from the local desk (cp. Figure 5 ). Secondly, a GIS provides for horizontal integration within the administration with the GIS as an integrated information platform for every employee, where every department makes regular updates. An up-todate GIS can be used as a decision support system and thus substantially reduce the queries and need for co-ordination between the individual service departments.
The summarized intended effects on the process are presented in Figure 6 . 
Conclusions and Suggested Directions for further Research
The procedural model and the proposed modelling technology have proven effective in achieving objectives and appropriate and correct for the case study. Despite some remaining developmental barriers, process management in an EGovernment context, is a viable mechanism for advancing efforts to modernise an administration. The case study shows, however, that growing demands on modelling methods arising from the distinctive features of the E-Government domain are not being fully met by existing applications and further research is needed.
Not all weaknesses are directly recognisable from the process models, and not all improvement measures are reflected in altered target process models. For instance, the bilaterality (of client and administration) and decentralisation cannot be depicted adequately.
Moreover, it is clear that there are considerable structural analogies amongst various administrative processes within a civic authority, and to a greater extent with similar processes between authorities. In moving towards an extensive processoriented and IT-supported modernisation of an administration, the development of a reference process model as a store of domain knowledge has the potential to significantly reduce the complexity of E-Government projects and to simplify their implementation by means of an orientation around reference processes.
